Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.005 Å; R factor = 0.038; wR factor = 0.086; data-to-parameter ratio = 8.9.
In the search for cancer chemopreventive agents, we have studied the Diels-Alder reaction of trans-communic acid with tetracyanoethylene in the presence of SiO 2 as catalyst. The title cycloadduct, C 26 H 30 N 4 O 2 , was obtained in 75% yield. The molecules are arranged in pairs through O-HÁ Á ÁO hydrogen bonds, forming an R 2 2 (8) ring motif. Both the fused cyclohexyl rings adopt a chair conformation, whereas the nonfused ring adopts a half-chair conformation.
Related literature
For literature on anti-tumour activity, see : Bouhal et al. (1988) ; Iwamoto et al. (2001) . For structural analyses, see : Etter et al. (1990) ; Bernstein et al. (1995) ; Cremer & Pople (1975) . For the treatment of disordered solvent, see: Spek (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: ER2042).
with strong activity, we have studied the Diels-Alder reaction of trans communic acid 1 with tetracyanoethylene 2 in the presence of SiO 2 as catalyst (Fig.1 ). One cycloadduct 3 was obtained in 75% yield.
Its structure was identified as 1,4a-Dimethyl-6-methylene-5-(5,5,6,6-tetracyano-2-methylcyclohex-2-\ enylmethyl)-decahydronaphthalene-1-carboxylic acid using spectral methods including The molecule is build up by two fused six cyclohexyl rings linked linked through a CH 2 spacer to a tetracyano-2-methylcyclohexyl ring (Fig. 2) . The fused cyclohexyl rings, C1 to C8a and C4A to C8A, adopt a chair conformation as indicated by the puckering parameters [Q= 0.533 (6)°, 0.576 (6)° and θ= 0. 0(6)°, 0.4 (6)°, Cremer & Pople, (1975) (Etter et al., 1990; Bernstein et al., 1995) (Fig. 3 ).
To a solution of Compound 1(1 g, 2.5 mmol) in 20 ml of dichloromethane, was added tetracyanoethylene (TCNE)(0.32 g, 2.5 mmol). The mixture was refluxed for 72 h. After cooling, the solvent was removed by evaporation under reduced pressure. The obtained residue was purified by chromatography on silica gel column (eluent: hexane/ethyl acetate 90/10), then the isolated product was recrystallized from ethyl acetate to give compound 3(750 mg, 75%).
Colourless crystal, mp=208-210°C (ethyl acetate). , 19.85 C3, 21.78 C7, 25.59 C8, 26.13 C4, 29.01 C9, 31.75 C12, 37.70 C2, 38.07 C4', 38.58 C7, 39.56 C4a, 41.37 C6', 41.74 C1', 43.41 C5', 44.29 C1, 51.63 C5, 56.47 C8a, 107.59 C13, 109.19 C8', 110.07 C9', 110.94 C10', 111.54 C11', 116.37 C3', 135.27 C6, 147.14 C2', 183.36 C10 supplementary materials sup-2 Refinement All H atoms attached to C atoms and 0 atom were fixed geometrically and treated as riding with C-H = 0.93 Å (aromatic), 0.99 Å (methylene), 0.98(methyl), 1.0Å (methine) and O-H = 0.84Å with U iso (H) = 1.2U eq (aromatic, methine, methylene) and U iso (H) = 1.5U eq (methyl & hydroxyl) . In the absence of significant anomalous scattering, the absolute configuration could not be reliably determined and then the Friedel pairs were merged and any references to the Flack parameter were removed. Some residual electron density were difficult to modelize and therefore, the SQUEEZE function of PLATON (Spek, 2003) was used to eliminate the contribution of the electron density in the solvent region from the intensity data, and the solvent-free model was employed for the final refinement. There are two cavities of 158 Å 3 per unit cell. PLATON estimated that each cavity contains about 11 electrons. Owing to the solvent used for crystallization, one may estimate that the voids contain 0.25 ethyl acetate molecule.
Figures Fig. 1 . Scheme showing the synthetic pathway for the title compound. 
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